The title azaazulene 3 was synthesized either by reaction of tropone with N-{(2-pyridyl)acetyl}pyridinium iodide in the presence of ammonium acetate or by palladium-catalyzed cross-coupling between 2-halo-1-azaazulene and 2-substituted pyridine. The compound shows relatively stronger basicity compared with 2,2'-bipyridyl. While 3 showed no emission from the S 1 state but from the S 2 state like azulene does, the protonated species of 3 exhibited emission from the S 1 state. Cationic metal-dependent absorption and emission relating to complexation were also studied.
value of 3 is slightly less than that of 2-phenyl-1-azaazulene (8). 8, 19 The phenomenon is rationalized by a fact that a pyridyl group shows a greater electron-withdrawing resonance effect than a phenyl group does. Therefore, the monoprotonated species 3·H + is thermodynamically destabilized by the pyridyl group much more than 8·H + is by the phenyl group. 20 <Insert Table 2> An outstanding feature of physical properties of 3 is its pH-dependent emission spectrum at room temperature. The free base 3 in acetonitrile showed an emission, assumed to be S 2 S 0 relaxation, at 434 nm upon excitation of 368 nm (Φ = 5.26 x 10 -3 ) 21 and no emission upon excitation of the longest wavelength maximum of 512 nm ( Fig. 1) , 22 similarly seen in the case of azulene. 23 On the other hand, the diprotonated species 3·2H + in 50% H 2 SO 4 exhibited an emission of 484 nm upon excitation of the longest wavelength maximum of 429 nm (Φ = 4.10 x 10 -4 ), 21 assumed to be S 1 S 0 relaxation (Fig. 2) . 24 Noteworthily we report at a first time that 1-azaalulene shows a clear emission upon excitation of the longest wavelength absorption in acidic media at room temperature, 25 apart from its relatively low quantum yield.
<Insert Figure 1 and 2>
The absorption and emission spectra of 3 were found also dependent on a metal cation present in a solution. While the longest wavelength absorption maximum of 3 in the presence of a large excess amount of NaClO 4 in acetonitrile indicated a slight hypsochromic shift of 14 nm, the maximum of 3 in the presence of the same amount of Mg(ClO 4 ) 2 showed a greater hypsochromic shift of 34 nm with a greater coefficient. In addition, while an emission at 543 nm was observed upon excitation of the longest wavelength absorption maximum of 478 nm in the presence of Mg 2+ ion, no emissions was observed from the S 1 state in the presence of Na + ion but an emission from the S 2 state as seen in the free base (Figs 3 and 4) . These results suggest that 3 forms a rigid complex with Mg 2+ ion, probably in a tetrahedral shape, 26 but not with Na + ion.
<Insert Figure 3 and 4>
As a summary, we have synthesized a novel 1-azaazulene derivative, 2-(2-pyridyl)-1-azaazulene (3), either by reaction of tropone with N-{(2-pyridyl)acetyl}pyridinium iodide with the aid of ammonium acetate or by the cross-couplings between 2-halo-1-azaazulene and 2-substituted pyridine. The compound exhibits relatively stronger basicity and it should be emphasized that 3
showed the pH and cationic metal dependent emission spectra. Further a study on chelation of this novel ligand with various metal ions including transition metals is under a progress. 10. The details of this reaction were as follows; A solution of 4 (1.06 g,10.0 mmol), 5 (3.65 g, 11.2 mmol), and ammonium acetate (5.77 g, 75 mmol) in 100 mL of acetic acid was refluxed for 6 hr.
The reaction mixture was cooled and carefully poured into a NaHCO 3 aq. solution, and was passed through a Celite pad. The filtrate was diluted with ethyl acetate (100 mL), and the organic layer was separated and washed with a sodium thiosulfate aq. solution and brine. After dryness over anhydrous Na 2 SO 4 , evaporation gave red solids, which were chromatographed on alumina (eluted with AcOEt/hexane = 3/1) and then sublimed (150 ˚C/ 3 mmHg) to give 1.20 g (58% yiled) of 3 as fine red needles: Mp 160-161 ˚C.
1H, H-6), 7.78 (tm, J = 9.7 Hz, 1H, H-7), 7.65 (t, J = 9.7 Hz, 1H, H-5), 7.35 (dd, J = 7.7, 4.8 Hz,
1H, H-5') ppm; 14. Measurements were carried out in the presence of 0.5 M NaClO 4 in 50% aqueous ethanol. 
